Isolation, partial characterization and localization of a dihydrolipoamide dehydrogenase from the cyanobacterium Synechocystis PCC 6803.
A dihydrolipoamide dehydrogenase (LPD; dihydrolipoamide:NAD oxidoreductase, EC 1.8.1.4.) activity has been detected in the cyanobacterium Synechocystis PCC 6803. The enzyme was isolated from the membraneous fraction after detergent solubilization and shown to be homogenous on the basis of SDS-PAGE and N-terminal sequencing. The isolated enzyme had a specific activity of 75 U (mg protein)(-1) and was shown to be a homodimer with an apparent molecular mass of 104 kDa for the dimer and 55 kDa for the subunits. The enzyme contains 1.75 mol noncovalently bound FAD (mol enzyme)(-1) suggesting that each subunit contains 1 mol FAD and that the FAD is fairly tightly associated with the enzyme. N-terminal sequencing gave a contiguous amino acid sequence of 17 residues and showed that the N-terminus of the LPD from Synechocystis PCC 6803 has significant homologies to other LPDs sequenced so far. Immunoblot experiments indicated that the enzyme is mainly present in the membrane fraction, and immunocytochemical investigations gave evidence that the LPD in Synechocystis PCC 6803 is located in the periplasma space between the cytoplasma membrane and the peptidoglycan layer. This is the first report on an extracellular, membrane-bound LPD in a cyanobacterium.